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DETAILED ACTION 

Claim Rejections - 35 USC §112 

1. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

2. Claim 38 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. 

Claim 38 is amended to state "the super lattice structure including InGaN has a 
thickness of 1-3000 A". Claim 38 is rejected as containing new matter since the super 
lattice structure is not described as having a total width of 1-3000 A, instead, in 
paragraph 35 of the pre-grant publication of the instant application describes that each 
layer of the super lattice structure has a width of 1-3000 A. 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 42-44, 47-50 and 55-57 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 
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Claim 42 recites at lines 8-9 "the active layer is grown at a temperature lower 
than the first and second temperature". Said limitation is unclear because the 
temperature at which the active layer is grown is compared to temperature values that 
are undefined. 

Claim 42 recites at lines 12-13 "the super lattice structure is grown at a second 
and a third temperature...". Said limitation is unclear because it is unclear whether said 
super lattice structure is the same as the super lattice structure including InGaN or a 
completely different structure within the device. 

Claim 42 recites at lines 12-13 "the super lattice structure is grown at a second 
Said limitation is unclear because it is unclear what "a second" is referring to, the 
super lattice structure is grown at a second level, a second composition, a second 
location. 

Claim 42 recites at lines 12-13 "a third temperature higher than a first 
temperature...". Said limitation is unclear because "a third temperature" alone can be 
an infinite number of values above the value of the first temperature and is unlimited. 

Claim 56 recites at lines 12-13 "the second temperature Said limitation is 
unclear because Examiner is unsure whether Applicant is referring to "the second" as 
recited in claim 42 or another second temperature. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 33, 34, 37-44 and 47-57 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Tanizawa et al. (U.S. PGPub 2003/020571 1 ; hereinafter "Tanizawa") 
and Vaudo et al. (U.S. 6,440,823; hereinafter "Vaudo"). 

Re claim 33: Tanizawa teaches the general laminate structure for an LED using 
gallium nitride based materials having a decreased number of pits and further teaches 
(e.g. figure 1 ) a light emitting diode (LED) comprising: a first gallium nitride layer (4); a 
super lattice structure (6) including InGaN (multi-layers film 6 in the form of a super 
lattice structure having first nitride semiconductor layer made of InkGai-kN and second 
nitride semiconductor layer ln m Gai. m N; e.g. paragraphs 60 and 64) on the first gallium 
nitride layer (4); an active layer (7) on the super lattice structure (6) including InGaN; 
and a second gallium nitride layer (p-type cladding layer 8 of a single layer made of 
Al t Gai- t N (0=<t=<1 ); e.g. paragraph 76) on the active layer (7), wherein the super lattice 
structure (6) including InGaN has a plurality of pits formed thereon (multi-layered film 6 
is formed between the buffer layer 2 and active layer 7 to decrease the number of pits 
occurring in each nitride semiconductor layer; e.g. paragraph 64). 

Tanizawa is silent as to explicitly teaching the light emitting diode wherein a non- 
zero number of the plurality of pits is 50 or less per area of 5umx5um. 

Vaudo teaches generally a Gan/lnGaN light emitting diode structure with reduced 
number of pits and further teaches (e.g. figure 8) the light emitting diode (100) wherein a 
non-zero number of the plurality of pits (base GaN has hexagonal pit density of 



Application/Control Number: 10/564,486 Page 5 

Art Unit: 2811 

approximately 10 6 cm" 2 and can be reduced to less than 50 pits per cm 2 ; e.g. column 16, 
lines 1 5-1 7) is 50 or less per area of 5umx5um. Since 25 pits per urn 2 is approximately 
2x1 0 8 pits per cm 2 , Vaudo's pit density of less than 50 pits cm 2 meets said claim 
limitation because any subsequent nitride based layer will have the same, if not less, 
pits than the density of pits at the base GaN layer. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Vaudo in the device of Tanizawa and have a base 
GaN layer having less than 50 pits per cm 2 allowing for a high quality epitaxial growth to 
be attained (see column 16, lines 29-30 of Vaudo) and since it is a goal of Tanizawa to 
decrease the number of pits, Vaudo's teachings would allow for high quality epitaxial 
layers with less pits to be grown. 

Re claim 34: Tanizawa teaches the LED wherein the active layer (7) comprises 
an InGaN/lnGaN structure of a multi-quantum well structure (active layer 7 of the 
multiple quantum-well structure is made of a nitride semiconductor containing In and 
Ga, preferably ln a Gai- a N (0=<a<1); e.g. paragraph 68). 

Re claim 37: Tanizawa teaches the LED wherein the super lattice structure (6) 
including InGaN includes an ln x Gai-xN/ln y Gai-yN multi-layer is formed to have a super 
lattice structure (multi-layers film 6 having first nitride semiconductor layer made of 
ln k Gai- k N and second nitride semiconductor layer ln m Gai- m N; e.g. paragraph 64). 

Re claim 38: Tanizawa teaches the LED wherein each layer of the ln x Gai- 
x N/ln y Gai- y N multi-layer has a thickness of 1-3000A (multi-layered film 6 in the form of a 
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super lattice structure is grown to a total thickness of 640 angstroms; e.g. paragraph 
98). 

Re claim 39: Tanizawa teaches the LED, wherein the super lattice structure (6) 
including InGaN has a photoluminescence characteristic of a yellow band intensity/N- 
doped GaN intensity ratio of 0.4 or below. Since the structure recited in the prior art is 
substantially identical to that of the claim, claimed properties are presumed to be 
present. See MPEP 21 12.01 (i). 

Re claim 40: Tanizawa teaches the LED, wherein the active layer (7) is directly 
on the super lattice structure (6) including InGaN. 

Re claim 41: Tanizawa teaches the LED wherein the LED is blue LED (blue 
LED; e.g. paragraph 2). 

Re claim 42: Tanizawa teaches the general laminate structure for an LED using 
gallium nitride based materials having a decreased number of pits and further teaches 
(e.g. figure 1 ) a method for manufacturing a light emitting device, the method 
comprising the steps of: forming a buffer layer (2); forming an N-type gallium nitride 
layer (4) on the buffer layer (2); forming a super lattice structure (6) including InGaN 
(multi-layers film 6 in the form of a super lattice structure having first nitride 
semiconductor layer made of ln k Gai-kN and second nitride semiconductor layer ln m Gai- 
m N; e.g. paragraphs 60 and 64) on the N-type gallium nitride layer (4); forming an active 
layer (7) on the super lattice structure (6) including InGaN; and forming a P-type gallium 
nitride layer (p-type cladding layer of a single layer made of Al t Gai- t N (0=<t=<1); e.g. 
paragraph 76) on the active layer (7), wherein the active layer (7) is grown at a 
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temperature (800°C; e.g. paragraph 98) lower than the first and second temperatures 
(900°C), wherein the super lattice structure (6) including InGaN has a plurality of pits 
formed thereon (multi-layered film 6 is formed between the buffer layer 2 and active 
layer 7 to decrease the number of pits occurring in each nitride semiconductor layer; 
e.g. paragraph 64) and, and wherein the buffer layer (2) is grown at a first temperature 
(200-800°C; e.g. paragraph 41), and the super lattice structure (6) is grown at a second 
(800°C; e.g. paragraph 98) and a third temperature (950°C) higher than the first 
temperature (200-800°C; e.g. paragraph 41), and the active layer (7) is grown at a 
fourth temperature higher (less than 800°C since active layer 7 contains a higher 
amount of indium) than the first temperature (200-800°C; e.g. paragraph 41) and lower 
than the second (800°C; e.g. paragraph 98) and third temperature (950°C). 

Tanizawa is silent as to explicitly teaching the method for manufacturing a light 
emitting device wherein a non-zero number of the plurality of pits is 50 or less per area 
of 5umx5um. 

Vaudo teaches generally a Gan/lnGaN light emitting diode structure with reduced 
number of pits and further teaches (e.g. figure 8) the light emitting diode (100) wherein a 
non-zero number of the plurality of pits (base GaN has hexagonal pit density of 
approximately 10 6 cm" 2 and can be reduced to less than 50 pits per cm 2 ; e.g. column 16, 
lines 1 5-1 7) is 50 or less per area of 5umx5um. Since 25 pits per urn 2 is approximately 
2x1 0 8 pits per cm 2 , Vaudo's pit density of less than 50 pits cm 2 meets said claim 
limitation because any subsequent nitride based layer will have the same, if not less, 
pits than the density of pits at the base GaN layer. 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Vaudo in the device of Tanizawa and have a base 
GaN layer having less than 50 pits per cm 2 allowing for a high quality epitaxial growth to 
be attained (see column 16, lines 29-30 of Vaudo) and since it is a goal of Tanizawa to 
decrease the number of pits, Vaudo's teachings would allow for high quality epitaxial 
layers with less pits to be grown. 

Re claim 43: Tanizawa teaches the method wherein the active layer (7) is grown 
at 600-800 °C (800°C; e.g. paragraph 98). 

Re claim 44: Tanizawa teaches the method wherein the active layer (7) 
comprises an InGaN/lnGaN structure of a multi-quantum well structure (active layer 7 of 
the multiple quantum-well structure is made of a nitride semiconductor containing IN 
and Ga, preferably ln a Gai. a N (0=<a<1); e.g. paragraph 68)). 

Re claim 47: Tanizawa teaches the method wherein the super lattice structure 
(multi-layers film 6 having first nitride semiconductor layer made of ln k Gai- k N and 
second nitride semiconductor layer ln m Gai- m N; e.g. paragraph 64) including InGaN 
includes an ln x Gai- x N/ln y Gai-yN multi-layer is formed to have a super lattice structure 
(super lattice structure; e.g. paragraph 60). 

Re claim 48: Tanizawa teaches the method wherein each layer of the super 
lattice structure (6) including InGaN has a thickness of 1-3000A (multi layered film 6 
have layers of about 40 and 20 angstroms; e.g. paragraph 98). 

Re claim 49: Tanizawa teaches the device wherein the super lattice structure (6) 
including InGaN has a photoluminescence characteristic of a yellow band intensity/N- 
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doped GaN intensity ratio of 0.4 or below. Since the structure recited in the prior art is 
substantially identical to that of the claim, claimed properties are presumed to be 
inherent. See MPEP 21 12.01 (i). 

Re claim 50: Tanizawa teaches the active layer (7) being directly formed on the 
super lattice structure (6) including InGaN. 

Re claim 51: Tanizawa teaches (e.g. figure 1) a light emitting diode (LED), 
comprising: a substrate (1); a buffer layer (2) on the substrate (1); an undoped GaN 
layer (upper half of undoped layer 3 made of GaN; e.g. paragraph 42) on the buffer 
layer (2); an N-type GaN layer (n-type contact layer 4; e.g. paragraph 44) directly on the 
undoped GaN layer (upper half of 3); a super lattice structure (5, 6; multi-layers film 6 in 
the form of a super lattice structure having first nitride semiconductor layer made of 
ln k Gai- k N and second nitride semiconductor layer ln m Gai- m N; e.g. paragraphs 60 and 
64) including InGaN directly on the N-type GaN layer (4); an active layer (7) on the 
super lattice structure (5, 6) including InGaN; and a P-type GaN layer (p-type cladding 
layer 8 of a single layer made of Al t Gai- t N (0=<t=<1 ); e.g. paragraph 76) on the active 
layer (7), wherein the super lattice structure including InGaN has a plurality of pits 
thereon (multi-layered film 6 is formed between the buffer layer 2 and active layer 7 to 
decrease the number of pits occurring in each nitride semiconductor layer; e.g. 
paragraph 64). 

Tanizawa is silent as to explicitly teaching the light emitting diode wherein a non- 
zero number of the plurality of pits is 50 or less per area of 5umx5unn. 
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Vaudo teaches generally a Gan/lnGaN light emitting diode structure with reduced 
number of pits and further teaches (e.g. figure 8) the light emitting diode (100) wherein a 
non-zero number of the plurality of pits (base GaN has hexagonal pit density of 
approximately 10 6 cm" 2 and can be reduced to less than 50 pits per cm 2 ; e.g. column 16, 
lines 1 5-1 7) is 50 or less per area of 5umx5um. Since 25 pits per urn 2 is approximately 
2x1 0 8 pits per cm 2 , Vaudo's pit density of less than 50 pits cm 2 meets said claim 
limitation because any subsequent nitride based layer will have the same, if not less, 
pits than the density of pits at the base GaN layer. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the teachings of Vaudo in the device of Tanizawa and have a base 
GaN layer having less than 50 pits per cm 2 allowing for a high quality epitaxial growth to 
be attained (see column 16, lines 29-30 of Vaudo) and since it is a goal of Tanizawa to 
decrease the number of pits, Vaudo's teachings would allow for high quality epitaxial 
layers with less pits to be grown. 

Re claim 52: Tanizawa teaches the LED, further comprising: a GaN layer (lower 
half of 3) between the buffer layer (2) and the undoped GaN layer (upper half of 3). 

Re claim 53: Tanizawa teaches the LED, wherein the undoped GaN layer (upper 
half of 3) is directly formed on the GaN layer (lower half of 3). 

Re claim 54: Tanizawa teaches the LED, wherein the active layer (7) comprises: 
an InGaN/lnGaN structure (active layer 7 of the multiple quantum-well structure is made 
of a nitride semiconductor containing In and Ga, preferably ln a Gai- a N (0=<a<1); e.g. 
paragraph 68) of a multi-quantum well structure. 
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Re claim 55: Tanizawa teaches the method, further comprising: forming an 
undoped GaN layer (3) on the buffer layer (2) before forming the N-type gallium nitride 
layer (4). 

Re claim 56: Tanizawa teaches the method, wherein the undoped GaN layer (3) 
is grown at a fifth temperature (1050°C; e.g. paragraph 93) higher than the first 
temperature (200-800°C), the second temperature (800°C), the third temperature 
(950°C) and the fourth temperature (less than 800° C). 

Re claim 57: Tanizawa teaches the method, further comprising: forming a 
plurality of pits (pits appear on the surface of the p-type contact layer 10 are produced 
from pits formed in layers below it; e.g. paragraph 33) between the active layer (7) and 
the P-type gallium nitride layer (8). 

Response to Arguments 

7. Applicant's arguments with respect to claims 33, 34, 36-44, 46-54 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JESSE Y. MIYOSHI whose telephone number is 
(571)270-1629. The examiner can normally be reached on M-F 7:30AM-5:00PM EST. 
Alternating Fridays off. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne A. Gurley can be reached on (571) 272-1670. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JYM 

/Oh Nadav/ 

Primary Examiner, Art Unit 281 1 



